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CHILD HEALTH: EQUITY IN THE
NON-INDUSTRIALIZED
COUNTRIESt
Bonita Stantontt
INTRODUCTION
THE PAST FOUR DECADES have witnessed a substantialglobal effort to improve child survival. This effort has been
accompanied by precipitous falls in infant and child mortality.
Multiple reviews have noted these improvements and have de-
lineated new strategies for continuation of this progress [1,2].
Simultaneously, considerable literature has developed in many
of the higher income countries regarding inequity and maldis-
tribution of resources and health outcomes between sub-popula-
tions [3,4]. By contrast, a relatively small literature has ad-
dressed the issue of equity at a global level.
Defining 'equity' in relation to child survival in non-indus-
trialized countries is itself potentially a complex task [5].
Among many possibilities, equity can be defined from the per-
spective of access to health resources, whether potential (i.e.
are the concentrations of health facilities equivalent for all sub-
populations?) or real (i.e. are the socio-cultural barriers to ac-
cess adequately compensated for, such that real access is
equivalent between groups?). Alternatively, actual health out-
comes may be posited as the ultimate yardstick by which to
assess 'equity.' For purposes of this paper, the primary outcome
of interest will employ the latter definition - equity in actual
health outcomes. It is important to note that equity is an as-
sessment of relative rather than absolute status. Thus, regard-
less of whether overall health outcomes are improving or deteri-
t Reprinted in its entirety with permission from Elsevier Science Ltd., Pergamon
Imprint. Oxford, England as it appeared in 38 Soc Sci MED 1375 (1994). Any electronic
reproduction is strictly forbidden.
tt Department of Pediatrics and the Center for Minority Health Research, Univer-
sity of Maryland. Baltimore, MD 21201, U.S.A.
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orating, the differences in health status between sub-
populations may be decreasing, increasing or remaining static.
It is the purpose of this paper to identify and characterize those
groups who are not experiencing equity in health outcomes and
to explore the reasons for this inequity and prospects for the
future.
GLOBAL TRENDS IN HEALTH OUTCOMES IN
DEVELOPED AND DEVELOPING COUNTRIES
There have been impressive decreases in infant and child
mortality rates in recent decades. From 1950 to 1980 the infant
mortality rate (IMR) decreased in Europe from 62 to 15, in
Latin America from 126 to 63, in Africa from 187 to 116 and
in South Asia from 189 to 113 [6]. The median under-fives
mortality rates (U5MRs) dropped from 299 to 199 in countries
with the highest baseline mortality rates, and from 230 to 94,
from 121 to 36 and from 38 to 11 in those countries with high,
moderate and low baseline mortality rates, respectively [7].
Concomitantly, significant improvements have been made
in social development. Among the lowest income nations, adult
literacy increased from 19 to 32% and female literacy from 8
to 19 %. The percentage of children enrolled in primary school
likewise increased from 39 to 54%. The ratio of females/males
in school increased from 53/100 to 74/100 and in secondary
schools from 39/100 to 60/100 [6,7]. From 1965 to 1986 the
Gross National Product (GNP) increased in virtually all non-
industrialized countries [8].
PATTERNS OF MORTALITY DECLINE: AN ISSUE IN
EQUITY
Global views of mortality declines are useful to represent
overall trends. However, in an analysis of equity, it is the varia-
tions within and the deviations from this overall pattern of
mortality decline that are of particular interest.
Table 1 depicts the data regarding global declines in mor-
tality rates presented in the previous section. However, in addi-
tion to depicting the absolute decreases previously noted, the
relative decrease is also presented. While the magnitude of the
drop was the greatest among countries with the highest mortal-
ity rates - a 38 % decline in Africa or a 36 % decline in coun-
tries with U5MRs in the highest quartile - and greatest
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among countries with the lowest mortality rates - a 76 % de-
cline in Europe and a 72% decline among countries with
U5MRs in the lowest quartile [6,7]. While in 1960 there was a
7.9-fold difference between the mortality rate of the highest
and lowest quartiles, there is now a 17.5-fold difference. Thus,
in spite of overall improvements in child mortality rates in the
past few decades, equity in child survival between nations ap-
pears to have actually decreased rather than increased.
Table 1. International trends in under-fives mortality rate
(U5MR)* among 129 nations by baseline mortality rate,
1960-1989"t
U5MR
Baseline
mortality rate 1960 1989 % Decline
Very high (N = 38)f 299 193 35
High (N = 31) 230 94 59
Middle (N = 28) 121 36 70
Low (N = 32) 38 11 71
*Deaths before age 5 per 1000 live births.
tNumbers of countries.
ttAdapted from Ref. [7].
SOURCES OF INEQUITY IN CHILD HEALTH
OUTCOMES BETWEEN NATIONS
There are several factors characterizing those nations who
have not shared proportionately in recent global improvements
in child health.
Economic disparities
First, there is a substantial disparity in economic resources
between nations. As Shown in Table 2, there is a striking in-
verse correlation between child mortality rate and per capita
GNP [7]. Likewise, the correlation between life expectancy
and per capita GNP is high (Pearson r = 0.658) [9].
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Table 2. International under-fives mortality rate (U5MR)*
among 129 nations by gross national product, 1989
Countries grouped Median Median per capita
by baseline U5MR U5MR gross national product
Very high (N = 38)t 193 $295
High (N = 31) 94 $830
Middle (N = 28) 36 $1725
Low (N = 32) 11 $12,575
*Deaths before age 5 per 1000 live births.
tAdapted from Ref. [7].
The absolute GNP is affected by resource allocation. For
many of the least developed and middle income countries,
spending on health has been difficult to sustain in view of lim-
ited resources and high debts. In 1987 among the 95 low and
middle income countries, 1.1 % of the gross domestic product
was spent on health while 4.5% was spent on debt servicing
[8].
Beyond absolute resource availability, inter-sectorial re-
source allocation also differs substantially by countries and ap-
pears to be strongly associated with child health outcomes.
Thus, as might be anticipated, there is a nearly inverse rela-
tionship between percent government spending on health and
U5MR, while there is a strong positive correlation between
military spending and U5MR. Countries with higher govern-
ment expenditure for health enjoy lower U5MR and those with
higher expenditures for military suffer higher U5MR [7].
Clearly, economic factors are important determinants of
differences in health outcomes between nations. However, there
are other important determinants that can mediate or super-
sede these factors.
Female Education
There is a direct inverse relationship between national fe-
male literacy rate and national infant mortality rates. The as-
sociation between female education and child survival has been
one of the most robust findings across continents, nations, eth-
nic groups and socio-economic groups [10]. (For further elabo-
ration of some of the hypothesized mechanisms of this effect,
see section of 'Sources of Inequity Within Nations'.)
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Urbanization
In 1985 30% of the world's population resided in urban
areas. By the year 2000 this number will reach 40% and by
2015 will surpass 50% [2]. Traditionally, urbanization is
presented as having a positive influence on health outcomes
[11]. An inverse relationship between mortality rates and per-
cent of the population residing in urban areas is frequently
cited as evidence of the beneficial effect of urbanization. Con-
sistent with this view, in the 38 countries with the highest child
mortality rates, only 28 % of the population resides in urban
areas. Forty-four and 55 % of the population reside in urban
areas in countries with high and mid-level U5MRs, respec-
tively. By contrast, in countries with the lowest mortality rates,
77 % of the population resides in urban areas [7].
These figures would seem to validate the hypothesis that
urbanization is health-promoting. However, further analysis
suggests that the relationship is probably not this simple.
Among the countries with low U5MRs (primarily Europe and
North America), the phenomenon of urbanization, of industri-
alization and of national wealth cannot readily be disentangled.
As noted previously, child survival is substantially improved in
those countries with the highest GNPs. Thus, in Europe and
North America an examination of the association of the impact
of urbanization on child health may in fact be an examination
of the impact of economic prosperity.
But, urbanization is not necessarily synonymous with eco-
nomic prosperity. Already there are large peri-urban settings in
many countries with minimal industrialization and unemploy-
ment rates approaching 50% [12].
Possibly a more important investigation is the association
between the process of urbanization and child survival. That is,
for countries that are not yet 'successfully' industrialized -
who may or may not achieve this status for some years - what
is the effect of the process of urbanization?
To assess the impact of the process of urbanization, the
percent annual urban growth (rather than the total urban pop-
ulation), may be the proper analytic perspective. From this
vantage a very different impact of urbanization emerges; a di-
rect association such that with increasing annual rates of ur-
banization there is, in fact, a corresponding increase in child
mortality. That is, those countries with very high U5MRs are
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witnessing a high (6 %) annual urban growth, those with inter-
mediate U5MRs are experiencing a 3-4% annual urban
growth, and those with the lowest U5MRs have only a 1 % an-
nual urban growth [7].
These data are presented not to assess whether urbaniza-
tion is 'good' or 'bad' for a nation. Rather, it is to underscore
that urbanization is a remarkably complex process - one with
multiple associations and impacts on survival, health and
equity.
SOURCES OF INEQUITY IN CHILD HEALTH
OUTCOMES WITHIN NATIONS
Just as global trends in infant and child survival may ob-
scure important differences between nations, national trends
may likewise obscure important differences within nations. As
might be expected, many of the factors characterizing disen-
franchised populations within nations are similar to those dis-
cussed as associated with poorer health outcomes between na-
tions. However, two additional factors will also be discussed:
race/ethnicity and gender.
Economic Disparities
Infant and childhood mortality rates are the highest
among the poor in virtually all countries where this relationship
has been examined, regardless of the overall wealth or poverty
of the country. The effect in low income countries is exempli-
fied in three states in India. In Uttar Pradesh, the infant mor-
tality rate in the upper class was 109/1000 while in the lower
class it was 176 [13]. In the Punjab, it was 67 in the upper
class and 117 in the lower [14]. In Rajasthan, corresponding
rates were 186 and 331 [15]. Likewise, the effect is seen in
middle income countries. In South Africa, the poorest quartile
has an IMR of 40 while that of the wealthiest is 9, a 4.4-fold
difference [16]. An abundant literature has confirmed this as-
sociation in high income countries as well [17].
The sources of these universal differences are complex, re-
sulting from differentials in access to (and use of)
health-related facilities, exposure to environmental risks and
understanding of preventive measures.
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Race/ethnicity
Like the racial disparities in health outcomes documented
in the United States [3], ethnic, racial and tribal minorities ex-
perience substantial inequity in the non-industrialized coun-
tries. As an example, differences in key indicators between
Blacks and Whites in South Africa are displayed in Table 3.
Blacks experience an IMR of 80 compared to 12 for Whites.
Sixteen percent of all African deaths will occur before one year
of age compared to only 1% of all Caucasians deaths [18].
While the racial effect may be more pronounced in South Af-
rica, most developing countries have their disenfranchised race,
tribe or ethnic group who are experiencing substantially greater
mortality rates than the population at large [4,9].
Table 3. Basic health indicators for South Africa, 1987-1988
Blacks Whites
Population 29 million 5 million
Infant mortality rate* 80 12
Percent of all deaths occurring 17 1
before 1 year of age
Percent of all deaths occurring 24 2
before 5 years of age
*Deaths before 12 months of age per 1000 live births.
Adapted from Ref. [8].
Urbanization
Data were presented in the previous section of this paper
to indicate that at a global level the impact of urbanization on
child health among the non-industrialized countries is not une-
quivocal. Similarly, within countries, the effect appears to be
complex.
There is substantial evidence that urban areas enjoy lower
rates of infant and child mortality. As illustrated in Table 4,
the official IMR in most large cities in developing countries is
substantially below that of the nation as a whole [6]. Likewise,
in over 90% of lower and middle income countries, urban areas
appreciate a higher concentration of health services and water
[7].
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Table 4. Urban infant mortality rate compared to national
infant mortality rate in 5 developing countries, 1988
Infant mortality rate*
Urban National
Cairo; Egypt 41 47
Lagos; Nigeria 21 90
Bangkok; Thailand 17 41
Manila; Philippines 32 45
Karachi; Pakistan 79 116
*Deaths before 12 months of age per 1000 live births.
Adapted from Ref. [61.
However, these statistics (which appear to indicate a pre-
ferred status for urban rather than rural dwelling site) may not
adequately represent the full picture.
First, a disproportionate percentage of the nation's wealth-
iest families reside in the urban areas; as such, per capita ac-
cess to facilities and health indices will be fallaciously elevated
for the population as a whole. The existence of such high tech-
nology facilities in no way ensures increased access to those
with limited incomes and in fact may result in decreased access
to primary health care [19].
Second, as these squatter settlements are frequently either
illegal or at least 'informal', entire populations are not ac-
counted for in government-sponsored census enumerations [20].
In countries such as Haiti [21], the IMR in urban slums ap-
pears to be substantially higher than the rural rate. Likewise,
in Porto Allegre, Brazil, and Bombay, India, the mortality rate
of slum dwellers was two- to threefold higher than that of the
non-slum dweller [ 12].
Further, multiple studies worldwide have revealed that
many morbidities, including diarrhea, parasites, nutrition and
low birth weight, are higher in the slums than in the rural ar-
eas [22-26].
Finally, countries are, by and large, not planning prospec-
tively but rather are reacting. Problems in sanitation and water
supply, in housing, in day care provision and in infection con-
trol in group settings have not been entertained in most coun-
tries. When families migrate to an urban area it is only rarely
because they have found great fortune. More commonly it is
because they are driven by extreme poverty. Increasingly,
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women are seeking remunerative employment to meet family
survival needs [27]. Elements inherent in 'urban' life itself may
markedly impact on health or health seeking behavior. For ex-
ample, work from Guatemala indicates that there is differential
impact of wage labor on child rearing practices of urban vs
rural women [28]. In rural areas women appear to have devel-
oped systems enabling them to engage in wage labor for up to 8
hr. a day before they perceived a decreased in time spent in
child care. By contrast, in urban areas, women report a de-
crease in time spent in child care after 1 hr. of wage labor.
Health and water access systems which are possibly adequate
for women who are engaged full-time in domestic tasks will not
necessarily be adequate to meet the needs of women whose
child rearing has been markedly impacted by wage earning.
Female Education
As the corollary to the robust association seen between fe-
male literacy and infant mortality between nations, maternal
education is strongly correlated with child survival in virtually
all local and national surveys where the association has been
examined. Detailed analyses across socio-economic subgroups
have established that maternal education functions as an inde-
pendent factor, and not as a proxy for wealth [29].
The reasons for this association are complex and their in-
vestigation now constitutes an appreciable literature [29,30]. In
addition to increasing an understanding of some of the determi-
nants of health and disease, maternal education appears to be
an empowering factor, enabling a woman to assess and access
health resources potentially at her disposal. As well, enhanced
educational level may grant a mother increased authority
within her family and community, enabling her to seek health
care for her children as she determines need [31].
Gender
Within certain countries, primarily Asia, after the per-
inatal period females experience a substantially higher mortal-
ity rate until mid-adulthood. Investigations of this phenomenon
have revealed preferential feeding and increased access to
health care for males [32].
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DISEASES RESPONSIBLE FOR INFANT AND
CHILDHOOD MORTALITY
Clearly, then, global equity in child health has not been
achieved. Both at a national and local level, populations with
certain identifying characteristics predictably have substan-
tially elevated child mortality rates. An important next ques-
tion concerns future prospects for equity among populations
currently experiencing disproportionately high child mortality
and morbidity. In order to address this question, it is logical to
first review the profile of diseases and disease complexes associ-
ated with childhood mortality in the non-industrialized world.
This discussion will underscore the changes in patterns of cause
of death as mortality rates decline. That is, both between and
within countries, populations with differing fatality rates ex-
hibit differing cause of death patterns.
Infancy (birth to 12 months)
Figure 1 depicts changes in cause of death in infancy with
differing baseline mortality rate [33]. Nutrition and measles, as
causes of infant mortality, are greatest at 'high' mortality rates,
decreasing substantially by both rate and percent as mortality
rate drops. Deaths from acute respiratory infections and diar-
rhea actually increase (both relatively and absolutely) as mor-
tality rates fall from the 'high' to the 'medium' level. However,
with further declines in mortality rates, deaths due to diarrhea
and respiratory diseases drop substantially.
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Child health
100% -
ElNutrition 75-
G]iII Measles
W Respiratory
lnf and Para .
U Diarrhea
FT Perinatal 25% -
Tetanus
All other 0% -
240-120 (151.6) 119-60 (89.9) 59-24 (46.1)
Decreasing infant mortality (average)
Fig. 1 Infant mortality profiles: cause of infant death at varying levels. (Taken
from Ref. [33] with permission from Johns Hopkins Institute for International
Programs.)
The relative rate of perinatal deaths increases substan-
tially with declining mortality rate, although the absolute rate
remains essentially constant.
Neonatal tetanus deaths fall precipitously (both relatively
and absolutely) with decreasing infant mortality rate, virtually
disappearing at the 'low' level.
Childhood (1-4 years)
Likewise, the major categories of causes of early childhood
death vary considerably in their contribution to mortality as
mortality rates decline, as seen in Table 5 [18]. Populations
have been grouped into four categories according to U5MR.
[The data presented are from South Africa but are typical of
the differences in causality of early childhood death (ages one
through four) associated with changing mortality rates
throughout the world.]
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Table 5. Percent cause of childhood death (ages 1-4) by
under-fives mortality rate* South Africa, 1985
Underlying under-fives mortality rate
Very high High Medium Low
(225)t (163) (73) (21)
Disease category Percent deaths among children aged 1-4
Diarrhea 26 29 13 3
Acute respiratory infection 16 18 13 11
Malnutrition 10 8 0 0
Trauma 8 14 22 49
Other 37 37 50 33
*Deaths before age 5 per 1000 live births.
tMean rate for population group.
Adapted from Ref. [18].
Diarrhea and acute respiratory infections are important
causes in 'very high' U5MR populations. As was the case for
infant mortality, initially as childhood mortality rates begin to
decline, the contribution of diarrhea and respiratory infections
actually increases. With further declines, their contribution
also declines, becoming quite negligible for diarrhea in the low
mortality rate populations.
Malnutrition is a major cause of death in 'high' mortality
populations, but virtually disappears at 'low' rates.
The relative role of trauma increases steadily as mortality
rate falls, accounting for nearly half among low mortality rate
populations.
CHANGE IN THE VELOCITY OF DECLINE AS A
FUNCTION OF DIFFERING MORTALITY RATES IN
DEVELOPING COUNTRIES
It is reasonable to postulate that changes in mortality rate
result at least in part from health, economic and political inter-
ventions or 'effort' or cost. The previous section established that
as a population's infant and childhood mortality rates change,
the diseases contributing to mortality also change. Therefore, it
is reasonable to further postulate that the nature and level of
'effort' will also change as the mortality rate declines.
To examine this issue of effort, D'Souza [36] analyzed
trends in past and projected mortality rates by quinquennia for
Africa, including the percent decline between adjacent quin-
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quennia. He further calculated the 'effort' (manpower, infra-
structure, etc.) required to bring about these changes. There
has been a steady decline in IMR, beginning at 184 in 1950
and projected to be at 49 by 2020. However, with decreasing
IMRs, the percent decline has also decreased,beginning with a
12% decrease between quinquennia when the mortality rates
were in the range of 180 to 170, and projected to be only a 6%
decrease when the IMR reaches 50 to 40. Concomitantly, there
has been a steady increase in the 'effort' required to bring
about these smaller decreases. Thus, D'Souza estimates that
the effort to bring about a reduction of IMR from 50 to 40 will
approx. 1.5-fold higher than the effort required to bring about
a reduction from 180 to 170. That is, in Africa, as mortality
rates have decreased, there has been a decrease in the velocity
of the further declines and a corresponding increase in the 'ef-
fort' required to bring about these changes.
This trend is not what would have been expected given the
data presented in Table 1. Table I demonstrates that the great-
est percent decline in mortality has been seen in those countries
with the lowest absolute baseline mortality rates. Thus, the log-
ical conclusion from this table would have been that as popula-
tions experience declining mortality rates, the rate of subse-
quent decline accelerates. However, what is instead being seen
in Africa - and perhaps in other non-industrialized areas - is
that as lower mortality rates are achieved, there is a decrease
in the velocity of subsequent decline.
What is the difference? Why does there appear to be such
a different pattern in changes in velocity of mortality rate be-
tween industrialized and non-industrialized countries?
Table 6 depicts the central government expenditures for
health in countries grouped by income from 1972 to 1983. Two
features are of potential concern regarding the prospects for
sustained improvements in childhood mortality rates among the
poorer nations. First, while it might have been expected that
the absolute health care costs would be greater in the industri-
alized countries, the relative (percent) contribution is also sub-
stantially greater among the industrialized countries - those
with the lowest IMR and those with rates experiencing the
greatest relative decline. Thus, in the low income countries the
median percent allocation for health in 1983 was 2.7, while for
the higher income countries it was 11.2. Moreover, among both
the lowest and middle economy countries, the percent of cen-
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tral government funds expended on health declined from 1973
to 1983, but actually increased among the high income coun-
tries [8].
Table 6. Central government expenditure for health by low,
middle and high income countries, 1972-1983
% Gross national products
Per capita allocated for health
gross national
product 1972 1983
Low-income countries $260 4.6 2.7
Middle-income countries $1250 6.3 4.5
High-income countries $11,430 10.0 11.2
Adapted from Ref. [8].
Examination of the need for increased resources
Both these expenditure trends and the 'effort' analyses
[36] discussed above, suggest that increasing resources are
needed to bring about further improvements in health outcomes
as mortality rates decline. A logical corollary of this hypothesis
would be: as mortality rates decline, poor nations - and poor
populations within these nations - may not have the incre-
mental resources to effect further declines.
Table 7 illustrates the level of inputs required to effect
mortality reductions through prevention or treatment of three
major causes of infant and childhood mortality in populations
with high mortality rates (tetanus, diarrhea and acute respira-
tory infections [ARI]). (For more detailed tables and explana-
tions see Refs [37,38].)
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Table 7. Summary of key inputs required to address priority
diseases in populations with high infant and child mortality rates
Prevention Treatment
Diarrhea
Facility None-Low Low
Personnel Low Low
Technology Low Low
Nursing None Variable
Intersector. Collab. Required? No
ARI
Facility None-Low Low
Personnel Low Low
Technology Low Low
Nursing None Low
Intersector. Collab. Required? No
Tetanus
Facility Low Moderate
Personnel Low High
Technology Low High
Nursing None High
Intersector. Collab. Required? No
Adapted from Ref. [38].
This table illustrates several relevant points. First, for
most of the diseases contributing substantially to mortality in
high mortality populations, there are efficacious prevention op-
tions which have low requirements for facilities, personnel,
technology and nursing. Inter-sectorial collaborations - (i.e.
between the Ministries of Industry and Health) - are not es-
sential for these intervention efforts.
Likewise, for two of the diseases (diarrhea and acute re-
spiratory infection), treatment of most cases can be achieved
with relatively low inputs in terms of facilities, personnel, tech-
nology and nursing.
By way of contrast, Table 8 depicts three illustrative con-
ditions contributing substantially to mortality in low mortality
rate populations (e.g. perinatal conditions) and trauma. There
are striking differences regarding resources required for control
of these disorders.
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Table 8. Summary of key inputs required to address priority
diseases in populations with low infant and child mortality rates
Prevention Treatment
Perinatal diseases
Facility Low Moderate
Personnel Low Moderate to High
Technology Low Moderate
Nursing None Moderate
Intersector. Collab. Required? Yes
Trauma
Facility Low Variable
Personnel Low Variable
Technology Low Variable
Nursing None Variable
Intersector. Collab. Required? Yes
Adapted from Ref. [38].
First, there are some effective prevention options which re-
quire relatively low inputs. However, these efforts would gener-
ally require substantial inter-sectorial collaboration. [For ex-
ample, for prevention of perinatal conditions such as low birth
weight, collaboration might be needed between the Ministries
of Agriculture, of Health and of Industry (tobacco).]
Treatment requirements which are effective for the major-
ity of cases do exist, but generally require substantial inputs in
terms of facilities, personnel, technology and nursing - rang-
ing from moderate to very high. (Note that there are no 'low'
requirements.)
Clearly, then, the interventions which are effective against
the major causes of mortality in lower mortality rate popula-
tions (i.e. perinatal diseases) do require more complex and
costly interventions than those for higher mortality rate popula-
tions (i.e. diarrhea and ARI). Prevention options are available
but may be difficult to implement.
EMERGING PROBLEMS: ACQUIRED
IMMUNODEFICIENCY SYNDROME (AIDS)
Any discussion of equity in child health among the non-
industrialized countries must include the pandemic of AIDS.
Impact on mortality
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Approximately ten million persons globally are believed to
be infected with the human immunodeficiency virus. Three mil-
lion of the infected are women and 500,000 are infants and
children. The vast majority of these individuals live in non-in-
dustrialized countries.
In the next decade an estimated three million women and
2.7 million children will die from AIDS. In many cities, mostly
in non-industrialized countries, sero-prevalence already exceeds
10% [39]. HIV infection is projected to have a substantial im-
pact on the U5MRs in non-industrialized countries. For exam-
ple, the United Nation's projected 1999 U5MR for sub-
Saharan Africa in the absence of the AIDS epidemic was 132.
As a result of the AIDS epidemic, the revised projection for
these same countries is 159-189, an increase of 21 to 43%
[40].
Prevention and treatment options
Table 9 places AIDS prevention and treatment into the
input framework discussed in the previous section. Current pre-
ventive efforts, while limited to behavioral interventions and use
of condoms, are effective. Such preventive efforts do not require
sophisticated facilities, personnel, technology or intensive nurs-
ing requirements. Inter-sectorial collaboration should not be re-
quired. However, for economic, political and cultural reasons,
the preventive intervention efforts to date have remained inade-
quate in most non-industrialized countries [40].
Table 9. Summary of key inputs required to address HIV infection and AIDS
Prevention Treatment Chronic care
Facility Low None Moderate
Personnel Low Available High
Technology Low High
Nursing Low High
Intersector. Collab. Required? No
Curative options do not exist. There is some evidence that
treatment of HIV infected persons before the onset of symp-
toms can improve quality of life and probably survival. In the
United States such treatment averages $7000 to $12,000 per
patient per annum [41]. To place this cost in perspective, the
per capita total health expenditure in the 1980s for India was
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$12.5 and for Bangladesh was $2.81 [38]. Even for a middle
income country such as South Africa, such an expenditure for
the estimated number of AIDS patients will have exceeded to-
tal current annual health expenditure within the next two de-
cades [41].
For most non-industrialized countries, and poorer popula-
tions within countries, such palliative treatment will not be af-
fordable. Conversely, some of the consequences of failure to de-
tect and treat early infections, such as tuberculosis, are also
unaffordable [41]. Somewhat more modest pre-morbid treat-
ment plans have been developed in some African countries
which are far less costly (e.g. range from $37 to $550 per an-
num) - but still beyond the means of most non-industrialized
nations [41].
To summarize, AIDS has all of the features of a disease
that will increase inequity both between children in the non-
industrialized and industrialized world and for the economi-
cally and socially disenfranchised, especially those within non-
industrialized countries.
CONCLUSION
Globally, child health outcomes are improving. However,
both between and within nations, these improvements have pro-
portionately favored those populations who are already exper-
iencing higher child survival rates. There are certain identifi-
able populations who almost invariably have not benefitted
equally in these global improvements in health outcomes -
those who are poor, those whose mothers are not educated, and
racial or ethnic groups who are not empowered within the soci-
ety and/or governing structures. There are additional popula-
tions who frequently (but not invariably) are at increased risk:
girls and the urban poor. The urban poor are a group that have
not received ample consideration in projections and planning.
Policy planners have perhaps taken too much comfort from
those data suggesting that 'urbanization' is good. 'Urbaniza-
tion' is neither good nor bad - but it certainly can have devas-
tating effects on select population groups.
As mortality rates decrease, the absolute and relative rates
of the underlying conditions also change. There are theoretic
reasons for and empiric evidence of increased costs associated
with additional improvements in health outcomes as mortality
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rates decrease. Among the industrialized countries both the ab-
solute and the relative government expenditures for health have
been increasing, whereas among the non-industrialized coun-
tries the trend is for decreasing proportionate expenditure for
health. This trend does not bode well for the ability of the non-
industrialized countries to sustain improvements in health
outcomes.
The AIDS pandemic further diminishes prospects for equi-
table improvement. Globally health outcomes are likely to dete-
riorate, particularly among those who are already
disenfranchised.
Increasing equity in the future
This is not a comforting picture, but nor is it appropriate
- or defensible - to complacently accept a future of sus-
tained or exaggerated inequity. Options and opportunities to
potentially increase equity do exist and should be aggressively
pursued.
Urbanization. It will be essential to delineate aspects of
the urbanization process that are intervenable and that, in the
absence of intervention, could reduce equity. An integrated ap-
proach to planning for housing, environment and sanitation,
and health efforts is essential. An integrated perspective on ur-
ban employment, child care and education will be essential lest
children suffer from parental attempts to achieve economic
prosperity.
Disease Prevention. Historically, physicians have been
strong advocates of preventive measures for diseases that are
currently important and where these measures rely on biomedi-
cal interventions such as vaccines. However, physician advo-
cacy has been less impressive regarding diseases that might oc-
cur in the future, particularly if there are no bio-technical
struts to rely on.
Already in some non-industrialized countries - and soon
in many - diseases for which curative measures do not exist or
are unaffordable will predominate as the major causes of mor-
bidity and mortality. Rather than waiting for the further emer-
gence of these conditions, preventive efforts should be initiated
now. Physicians and public health personnel must abjure the
perspective that prevention that is behaviorally based is not as
real as prevention that is vaccine - or biomedically based. At
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the same time, behavioral interventions should be subjected to
the same degree of scientific scrutiny as biomedical
interventions.
Continued investment in maternal education. The influ-
ence of maternal education on health outcomes is so powerful
that female education should be conceptualized as a primary
health intervention.
Loan repayment. Finally, industrialized countries must re-
think policies on repayment of loans by non-industrialized
countries. More flexible options - options that allow for debt
forgiveness by internal reinvestment which mandate targeting
of resources so as to increase equity or options investing in the
development of lower cost technologies within non-industrial-
ized countries to increase access - might help forestall grow-
ing relative inequity between these countries and ours. Monies
might be invested into substantially enhanced prevention pro-
grams for vulnerable populations.
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